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CONNECTING PIRATE OF A HYDROSTATIC MACHINE AND METHOD FOR 

PRODUCING THE CONNECTING PLATE 



The invention relates to a method for producing a connec- 
ting plate in addition to the connecting plate of a 
hydrostatic machine, in particular an axial piston machi- 
ne . 

In DE 199 14 268 Al, for example, a connecting plate is 
used in an axial piston machine of inclined axis const- 
ruction. The connecting plate closes an elliptical hou- 
sing portion. A control body formed as a biconvex oval 
control portion is displaceably arranged in a circular 
support- and pivot bearing in the connecting plate. The 
control body has apertures for passing through hydraulic 
medium. 

An axial piston machine of swash plate construction is 
further known from DE 44 23 023 Al with adjustable 
displacement volume. The machine disclosed herein also 
uses a connecting plate which, in this case, is referred 
to as a connecting block. 

Such aforementioned connecting plates are conventionally 
made from individually cast or forged plate-shaped 
blanks . 
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A disadvantage therewith is the relatively cost-intensive 
production of such plate-shaped semi-finished products 
with many energy-intensive processing steps. The produc- 
tion effort, production cost and the time required to 
5 produce the connecting plate is thereby markedly increa- 
sed. In particular, the thickness of the connecting plate 
can only be altered by a method requiring high production 
effort, for example by a new casting mould or a new die. 

The object of the invention is to provide a simple, fle- 
10 xible and cost-effective production method for a connec- 
ting plate of a hydrostatic machine which reduces the 
production effort of such a connecting plate and reduces 
the number of processing steps and to disclose a connec- 
ting plate which can be made cost-effectively and with 
15 little production effort. 

The object is achieved with regard to the method accor- 
ding to the invention by the features of claim 1 and with 
regard to the subject of the connecting plate by the fea- 
tures of claim 9. 

20 With the production method according to the invention for 
producing a connecting plate, the connecting plate blank 
resulting from an intermediate step in the production of 
the connecting plate, is cut to length from an extruded 
profile and not individually cast or forged, as in con- 

25 ventional production methods. 
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The measures stated in the sub-claims refer to advantage- 
ous developments of the production method according to 
the invention and of the connecting plate according to 
the invention. 

5 It is particularly advantageous to produce the extruded 
profile by continuous casting or extruding. As a result, 
the extruded profile can be particularly easily and cost- 
effectively produced. 

It is further advantageous if the extruded profile con- 
10 sists at least partially of aluminium, copper or iron or 
from an alloy with at least one of these metals. As a re- 
sult, the connecting plate can be easily produced with 
the desired material properties. 

It is further advantageous if the extruded profile is 
15 congruent in cross-section with the contour of the finis- 
hed connecting plate. The contour of the connecting pla- 
te-blank cut to length from the extruded profile therefo- 
re no longer has to be reworked. 

It is also advantageous if the extruded profile is cut to 
20 length into at least two connecting plate-blanks. As a 
result, the production method is markedly simpler as a 
plurality of connecting plate-blanks can be produced in a 
simple manner from one extruded profile. 
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A preferred embodiment of the connecting plate according 
to the invention is shown in the drawings and is descri- 
bed in more detail in the following description, in 
which : 

Fig. 1 is a hydrostatic machine shown diagrammatically 

with a connecting plate according to the prior 
art. 

Fig. 2 is an extruded profile with three connecting 

plate-blanks cut to length to describe the pro- 
duction method according to the invention and 

Fig. 3 is an embodiment of a connecting plate accor- 
ding to the invention. 

Before the connecting plate according to the invention 
and the method for producing the connecting plate accor- 
15 ding to the invention is disclosed with reference to Fi- 
gures 2 and 3, a hydrostatic machine with a connecting 
plate according to the prior art is described with refe- 
rence to Fig. 1 for better understanding of the inventi- 
on . 

20 The axial piston machine shown in Fig. 1 is of swash pla- 
te construction with adjustable displacement volume and 
one flow direction and comprises in the known manner as 
main components a hollow cylindrical housing 1 with one 
end (the upper end in Figure 1) open at the end face, a 
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connecting plate 2 attached to the housing 1 and closing 
the open end of said housing, a stroke disc or swash pla- 
te 3, a control body 4, a drive shaft 5, a cylinder drum 
6 and, in the embodiment shown, an optional cooling cir- 
5 cuit 7.1. 

The swash plate 3 is configured as a so-called tilting 
rocker with a semi-cylindrical cross-section and is sup- 
ported by two bearing surfaces, extending with mutual 
spacing parallel to the tilt direction, with hydrostatic 

10 relief, on two correspondingly formed bearing shells 8 
which are attached to the inner surface of the housing 
end wall 9 opposing the connecting plate 2. The hydrosta- 
tic relief is carried out in the known manner via pressu- 
re pockets 10 which are configured in the bearing shells 

15 8 and supplied with pressure medium via connections 11. A 
setting device 13 accommodated in a bulge of a cylindri- 
cal housing wall 12 engages the swash plate 3 by means of 
an arm 14 extending in the direction of the connecting 
plate 2 and serves to tilt said swash plate about a tilt 

20 axis perpendicular to the tilt direction. 

The control body 4 is attached to the inner surface of 
the connecting plate 2 facing the housing interior and is 
provided with two through-holes 15 in the form of kidney- 
shaped control slots which are connected via a pressure 
25 channel 16D and/or suction channel 16S in the connecting 
plate 2 to a pressure- and suction line, not shown. The 
pressure channel 16D has a smaller flow cross-section 
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than the suction channel 16S- The spherically formed 
control surface of the control body 4 facing the housing 
interior serves as a bearing surface for the cylinder 
drum 6 . 

5 The drive shaft 5 penetrates the housing 1 through a 

through-bore in the housing end wall 9 and is rotatably 
mounted by means of a bearing 17 in this through-bore and 
by means of a further bearing 18 in a narrower bore sec- 
tion of a blind bore 19, widened at one end, in the con- 
ic necting plate 2 and in a region, adjacent to this narro- 
wer bore section, of a central through-bore 20 in the 
control body 4. The drive shaft 5 moreover penetrates a 
central through-bore 21 in the swash plate 3 in the inte- 
rior of the housing 1 and of which the diameter cor- 
15 responds to the largest tilt movement of the swash plate 
3, and a central through-bore in the cylinder drum 6 with 
two bore sections. 

One of these bore sections is configured in a sleeve- 
shaped extension 23 formed on the cylinder drum 6, pro- 

20 jecting beyond the end face 22 thereof facing the swash 

plate 3 and via which the cylinder drum 6 is rotationally 
fixedly connected to the drive shaft 5 by means of a 
splined-connection 24. The remaining bore section is con- 
figured with a conical extension. It tapers from its 

25 cross-section of largest diameter in the vicinity of the 
first bore section as far as its cross-section of smal- 
lest diameter in the vicinity of the end- or bearing sur- 
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face of the cylinder drum 6 abutting the control body 4 . 
The annular chamber defined by the drive shaft 5 and this 
conical bore section is designated by the reference nume- 
ral 25. 

5 The cylinder drum 6 generally comprises axially exten- 
ding, stepped cylinder bores 2 6 which are arranged evenly 
on a pitch circle coaxial to the drive shaft axis. The 
cylinder bores 26 open out directly at the cylinder drum- 
end face 22 and at the cylinder drum-bearing surface fa- 

10 cing the control body A, via opening channels 27 on the 
same pitch circle as the control slots. One respective 
bush 28 is inserted into the cylinder bore sections of 
larger diameter, opening out directly at the cylinder 
drum-end face 22. The cylinder bores 26, together with 

15 the bushes 28, are referred to here as cylinders. Pistons 
29 arranged displaceably within these cylinders are pro- 
vided at their ends facing the swash plate 3 with ball 
heads 30 which are mounted in slippers 31 and via said 
slippers are hydrostatically mounted on an annular slide 

20 disc 32 attached to the swash plate 3. Each slipper 31 is 
provided at its slide surface facing the slide disc 32 
with one respective pressure pocket, not shown, which is 
connected via a through-bore 33 in the slipper 31 to a 
stepped axial through-channel 34 in the piston 2 9 and in 

25 this manner is connected to the working chamber of the 
cylinder defined by the piston 29 in the cylinder bore 
26. A choke is configured in each axial through-channel 
34 in the region of the associated ball head 30. A hold- 
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down device 36 arranged axially displaceably on the drive 
shaft 5 by means of the splined-connection 24 and acted 
upon by a spring 35 in the direction of the swash plate 3 
holds the slippers 31 in abutment on the slide disc 32. 

5 The space not taken up in the housing interior by the 

components 3 to 6, etc. accommodated therein, serves as a 
leakage chamber 37 which, during operation of the axial 
piston machine, receives leakage fluid emerging through 
all gaps, such as for example between the cylinders and 
10 the pistons 29, the control body 4 and the cylinder drum 
6, the swash plate 3 and the slide disc 32, in addition • 
to the bearing shells 8, etc. 

The function of the axial piston machine described above 
is generally known and in the following description, re- 
15 lating to its use as a pump, is restricted to that which 
is significant. 

The axial piston machine is provided with oil as fluid 
for its operation. The cylinder drum 6 together with the 
pistons 29 are set into rotation via the drive shaft 5. 

20 When, by actuating the setting device 13, the swash plate 
3 is tilted into an oblique position relative to the cy- 
linder drum 6, all pistons 29 perform stroke movements. 
When rotating the cylinder drum 6 by 360° each piston 29 
carries out a suction- and a compression stroke, cor- 

25 responding oil flow being produced, the supply and di- 
scharge of which taking place via the opening channels 
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21, the control slots 15 and the pressure- and suction 
channels 16D, 16S. In this connection, during the 
compression stroke of each piston 29, hydraulic oil flows 
from the relevant cylinder via the axial through-channel 
5 34 and the through-bore 33 in the associated slipper 31 
into the pressure pocket thereof and creates a pressure 
field between the slide disc 32 and the respective slip- 
per 31 which serves as hydrostatic bearing thereof. 
Furthermore, hydraulic oil is supplied via the connecti- 
10 ons 11 to the pressure pockets 10 in the bearing shells 8 
for the hydrostatic support of the swash plate 3. 

The cooling circuit 7 . 1 present in the embodiment shown 
but not in any way necessary within the scope of the pre- 
sent invention, is connected to the leakage chamber 37 

15 and comprises the conical annular chamber 25 (so-called 
leakage fluid receiving chamber) , the through-bore 20 in 
the control body 4, the blind bore 19 (so-called further 
leakage fluid receiving chamber) , a connection line 38 
connecting said chamber to the leakage chamber 37, which 

20 opens out in a circumferential groove 39 in the inner 

surface of the connecting plate 2, and corresponding coo- 
ling regions surrounding the cylinders 2 6, 28, which are 
connected to the conical annular chamber 25 via supply 
channels 4 0 and open out into the leakage chamber 37 via 

25 discharge channels 41 at the cylindrical boundary surface 
42 of the cylinder drum 6. All supply channels 40 open 
into the conical annular chamber 25 at its cross-section 
of largest diameter and also extend, as with all the di- 
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scharge channels 41, substantially radially through the 
cylinder drum 6. 

In the configuration according to Fig. 1 a cooling region 
in the form of an annular chamber 43 is associated with 
5 each cylinder and which is configured as a circumferenti- 
al groove in the wall of the cylinder bore section of 
larger diameter and is covered by the bush 28. The annu- 
lar chamber 43 extends from the vicinity of the opening 
region of the cylinder bore 26 over approximately two 

10 thirds of the length thereof in the direction of the ope- 
ning channels 27 and thus represents an upper cooling re- 
gion associated with the upper dead centre position of 
the piston 29. A supply channel 40 and a discharge chan- 
nel 41 both open approximately centrally into the annular 

15 chamber 4 3 and extend coaxially to one another. 

A conventional axial piston machine having been disclosed 
above, the particularities according to the invention are 
now dealt with in greater detail. 

Fig. 2 shows an extruded profile 44 from which the first 
20 three connecting plate-blanks 45 are cut to length in a 

method step according to the invention. The extruded pro- 
file consistently has the same cross-section along its 
longitudinal axis and is shaped according to the desired 
contour of the finished connecting plate 2 . As a result, 
25 subsequent processing steps for shaping the contour of 

the connecting plate 2, which are costly, are not requi- 
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red. The extruded profile 44 is cut to length into a plu- 
rality of connecting plate-blanks 4 5 of the same or vari- 
ous sizes and/or thicknesses. As a result, connecting 
plate-blanks 45 for the production of connecting plates 2 
5 for various designs of hydrostatic machines, in particu- 
lar for pumps of varying performance, can be very easily 
produced. 

The connecting plate-blanks 45 are, for example, cut off 
by saws or water jet cutting from the extruded profile 

10 44. Depending on the material of the extruded profile 44, 
the required accuracy and the desired number of connec- 
ting plates 2, other cutting methods can be used, for e- 
xample laser cutting or burning out methods. In the pro- 
duction step shown in Fig. 2, the connecting plate-blanks 

15 45 are cut off at right angles to the longitudinal axis 
of the extruded profile 44, so that the two surfaces lo- 
cated at right angles to the longitudinal axis of the 
connecting plate-blanks 45 extend parallel. For example, 
the connecting plate-blanks 45 can also be cut off and/or 

20 cut to length from the extruded profile 44 by an oblique 
cut, whereby the connecting plate-blank 45 and/or the 
connecting plate 2 are wedge-shaped and/or concave. The 
extruded profile 44 preferably consists at least partial- 
ly of aluminium, iron or copper or a corresponding alloy. 

25 Depending on the required number of connecting plates 2 

and the desired material properties, the extruded profile 
44 is produced, for example, by continuous casting or 
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extruding. The extruded profile 44 is as a result, for 
example, designed and/or produced as a continuous cast 
profile 44 or an extruded profile 44. 

Fig. 3 shows an embodiment of a connecting plate 2 accor- 
5 ding to the invention by way of example. In a method step 
according to the invention, the connecting plate 2 has 
been firstly cut to length from the extruded profile 44 
by means of a cut on the extruded profile 44 extending at 
right angles to the longitudinal axis of the extruded 

10 profile 44. In a further method step according to the in- 
vention, the resulting connecting plate-blank 45 has been 
further processed. In the embodiment shown here, the 
pressure channel 16D, the suction channel 16S and a plu- 
rality of other apertures 4 6, which for example can be 

15 constituents of a screw connection, can be introduced by 
drilling into the connecting plate-blank 45. With further 
processing, for example, the connection line 38, the 
blind bore 19 and the groove 39 can be introduced into 
the connecting plate-blank 45. 

20 The connecting plate 2 produced by the method according 
to the invention can be produced very inexpensively and 
rapidly, even in various sizes and/or thicknesses, resul- 
ting in considerable cost advantages with regard to the 

production method known from the prior art. 
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